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. As a complement to this, we wish to highlight evidence that ciliary shortening and release of the centriole from its basal-body role to its role in the centrosome contribute to the delay. Such a role for the centriole is in accord with a 1979 report by Tucker, Pardee (the same Pardee who, as noted by Coller, first argued for the existence of a quiescent state) and Fujiwara 2 ; these authors showed that treatment of ciliated, quiescent cells with platelet-derived growth factor (PDGF) and other serum factors induced rapid ciliary shortening. Tucker et al. also demonstrated that only cells that had completely resorbed their primary cilium (thereby releasing the captive centriole) became competent to enter S phase. The authors proposed that "Certain centriole events may therefore be necessary before DNA synthesis can be initiated in 3T3 cells. "
In most normally cycling cells, the centrosome (which comprises pericentriolar material and two centrioles) is a microtubule-organizing centre and hub for the assembly of signalling complexes during the S, G2 and M phases of the cell cycle. However, in post-mitotic cells (early G1 phase) and in cells that are driven to quiescence, one of the centrioles within the centrosome becomes firmly attached to the cell membrane, where it differentiates into the basal body of the primary cilium 3 .
Over the past few years, a flood of studies have emphasized that most mammalian cells have a primary cilium 4 , which is in a complex relationship with the cell cycle 5 . Furthermore, the important roles of ciliumgenerated signalling have been documented in the Hedgehog and PDGFα pathways 6 , both of which are important for triggering the renewed proliferation of quiescent cells. In 2007, Pugacheva et al. 7 confirmed that shortening and resorption of cilia were hallmarks of the passage of initially quiescent cells into and through S phase, and identified an unexpected role for the Aurora-A kinase as a molecular inducer for the process.
Coupled with these observations is a growing number of studies that demonstrate an essential role for an intact centrosome in allowing S-phase entry in normally cycling cells. Sluder 8 and others have documented that cells with ablated centrosomes are unable to progress from G1 to S phase. Matsumoto and Maller 9 demonstrated that cyclin E contains a centrosome-localization signal, and disruption of cyclin E binding to the centrosome is required for S-phase entry. These and other studies discussed by Sluder 8 indicate that centrosome-initiated signals are necessary for actively cycling cells to enter G1. Thus, as cells emerge from quiescence and resorb their cilium as part of the cilium-centriole-centrosome cycle 10 , the concomitant modifications of the centriole and centrosome are proposed to generate 'cell-cycle ready' signals 11 . These signals are necessary to activate CDK2-cyclin E signals and allay p53 checkpoints and, together with the nuclear events summarized by Coller, contribute to the timing of cell cycle re-entry. 
